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OPTICAL VARIABILITY IN SAO20517 AND ITS
POSSIBLE IDENTIFICATION AS AN X-RAY SOURCE
During a recent campaign to observe the massive eclipsing binary system HD219634
the eld star SAO20517 (
(2000)
=23
h
15
m
30
s
, 
(2000)
=61

52') was used as one of 3 com-
parison stars. These observations reveal that SAO20517 is variable with a variation of
about 0.06 mag in the V passband. Figure 1 illustrates the photometric variation with
respect to SAO20532 during a two month period from July 1994 through August 1994.
Figure 2 shows the same data phased with a period of 15:
d
864. The star SAO20532
(
(2000)
=23
h
16
m
48:
s
, 
(2000)
=61

48') has been used as the principal comparison star and
SAO20526 (
(2000)
=23
h
16:
m
42
s
, 
(2000)
=61

41') as a check star in these observations. Data
have thus far been obtained using The King's University College Observatory CCD pho-
tometer on a 0.2 m telescope and the University of Alberta, Devon Observatory two-
channel photometer attached to the 0.5 m telescope. The data, as presented have not
been transformed to the standard UBV system.
SAO20517 may be an x-ray source. It can be tentatively identied with the nal source
listed by Helfand and Caillault (1982), and coincides with a weak, unresolved source on
plate 7-434 of "The Eistein Observatory Catalog of IPC X-Ray Sources". Bidelman
(1994, private communicatio) suggests a spectral type of K0IV based on examination of
a contaminated spectrum on an objective prism plate. This, and the light curve shown
in Figure 2 lead us to suggest that SAO20517 is either an RS CVn or ellipsoidal binary
system. The relatively high incidence of transient x-ray source at high galactic latitude
(Garcia et al., 1980) lends credence to the suggestion that SAO20517 is an RS CVn
Figure 1.
V lter light curve for SAO20517 covering a two month span. The solid curve represents
a simple sinusoidal t to data. Observations made on TKUC CCD and 0.2m reector.
2Figure 2. Light curve of observation shown in Figure 1 phased with a period of 15.864
days. Solid line shows the t provided by the sum of the rst four Fourier components.
system. At the same time evidence of ellipsoidal variation is provided by a least-squares
t of the rst 4 Fourier components to the light curve. The variation can be described
via:
v=0.7045 0.0043sin()+0.0064sin(2)+0.0064cos()+0.0251cos(2)
when v is represented as a function of phase (). The standard error in the Fourier
coecients is on the order of 0.002 mag. The residual error in the Fourier t is approx-
imately 0.007 mag which is typical of the scatter in the observations. The dominance of
the cos(2) term supports the suggestion that SAO20517 is an ellipsoidal binary system.
The authors are obtaining additional multicolour (UBVR) photometric data. Spectro-
scopic data are being obtained Dominion Astrophysical Observatory, Victoria. A complete
discussion of this system will be published elsewhere. We thank Dr. W. Bidelman for a
very informative discussion about this star and related matters.
B. MARTIN
The King's University College
9125-50th Street
Edmonton, AB.CA.
T6B 2H3
(bmartin@kingsu.ab.ca)
D.P. HUBE
E. STEINBRING
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MULTIPERIODIC PHOTOMETRIC VARIATIONS OF HD210111
AND SUSPECTED VARIABILITY OF HD210049
We present time series of our observations of a new variable Boo star, HD210111 (m
V
= 6.4), which is classied as kA2hA7mA2VBoo by Gray and Corbally (1993). Bootis
stars are a group of metal poor Population I stars (Weiss et al. 1994) with broad and often
shallow hydrogen lines, which are probably caused by a gas shell. There are indications
for such a gas shell also for HD210111 (Sturenburg 1993). An abundance analysis for
that star (Sturenburg 1993) gave a metal deciency of about a factor of 10 compared to
the Sun.
Our observations were part of a survey for pulsation among Boo stars (Paunzen, Weiss
and North 1994, Kuschnig, Paunzen and Weiss 1994a,b), using the 70 cm Swiss-telescope
at ESO, La Silla with the Geneva photometer. When variability of HD210111 became
evident in the raw data, it was decided to observe this Boo type star as frequently as
possible. PN and EP used HD210049 (m
V
= 4.5, A1 IVnn) as rst comparison star during
8 nights distributed over 2 weeks, and in addition in one of these nights HD210302 (m
V
= 4.9, F6V) as a second comparison.
HD 210111: A quick look at the extinction corrected dierential instrumental mag-
nitudes (Fig. 1) indicates already multiperiodic variations for this star. An amplitude
spectrum computed with a single-frequency Fourier technique for unequally spaced data
(program PERIOD, Breger 1990) indicates the presence of at least 2 pulsation frequencies
(Fig. 2, second panel). The frequencies with the largest amplitudes are f
1
= 27.99 c/d and
f
2
= 17.01 c/d, which could be inuenced by a 1 c/d aliasing. In any case, this solution
is rather formal and serves only as a guideline for the relevant frequency range.
A simultaneous 4-frequency t to the observations of HD210111, based on the lowest
residuals after a step-by-step prewhitening, results in a scatter of 4.0mmag, which is
almost twice the value for the extinction corrected observations of the comparison star
HD210049. We thus conclude that probably several modes may be excited in HD210111.
A problem for the frequency analysis is the poor duty cycle of only 7% of our single-
site data. However, it is quite obvious that HD210111 is a promising candidate for an
international photometric observing campaign.
The calibration (Crawford 1979, Philip & Relyea 1979, for [Fe/H] =  1) of uvby
photometry applied to the indices listed by Hauck & Mermilliod (1990) for HD210111
results in M
v
= 1.65, T
eff
= 7900K, and log g = 3.95. These parameters give Q-values
ranging from 0.014 to 0.022 d, based on
logQ =  6:456 + log T
eff
+ 0:5 log g + 0:1M
bol
+ logP
According to pulsation models (Fitch 1981), suchQ-values indicate pulsation in the second
to fth overtone.
HD 210049: Our present analysis depends on the constancy of the primary compari-
son, HD210049, except for one night, where a second comparison star has been observed.
2Figure 1. HD210111{HD210049 in Geneva-V, residuals to night-mean
Figure 2. Amplitude spectrum (bottom panel) and spectral window of the data of Fig. 1
3Figure 3. Amplitude spectrum of the extinction corrected Geneva-V photometry
of HD210049
In order to demonstrate the validity of this assumption we show the amplitude spectrum
of our extinction corrected instrumental data of HD210049 in Fig. 3. The highest noise
peaks for frequencies larger than 15 c/d show amplitudes of 0.7mmag. However, a peak
at 8.9 c/d with an amplitude of 1.7mmag clearly exceeds the noise level. This peak also
appears in the amplitude spectrum of the dierential HD210111 { HD210049 data, but
not in the HD210111 data alone. The dierential magnitudes of the two comparison stars
HD210049 { HD210302 have =2.0mmag.
We therefore cannot exclude variability of our primary comparison star, HD210049,
with a period of about 2.7 hours, but cannot proof this claim with the second comparison
star. However, it is quite safe to attribute the variability in the dierential photometry
of our Boo star in the 15 to 30 c/d frequency domain (Figs. 1 and 2) to HD210111, and
not to the comparison star.
Pulsation of HD210049 would be remarkable, because eective temperature and abso-
lute magnitude (T
eff
= 9000K, M
v
= 0.9), based on Stromgren photometry, locate this
star outside the  Scuti instability strip. On the other hand, the hot border of this insta-
bility strip is not very well dened and a shift towards hotter temperatures was recently
proposed by Rodriguez et al. (1994).
Conclusions: We discovered multi-periodic variability in the Boo star HD210111
and cannot rule out variability of HD210049. The frequency spectrum of HD210111 is
complicated and only a suciently long multi-site campaign (3 weeks or more) will allow
a successful resolution. HD210111 is a promising candidate for applying asteroseismic
techniques and thus to investigate the problem of the origin of Bootis stars. Another
interesting case is HD111786 (Kuschnig et al. 1994a). We also encourage further obser-
vations of HD210049.
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c Research.
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A NEW Be PHASE OF PLEIONE
The well known Be-shell star Pleione (BU Tauri, HD23862, B7-8IV-Ve, vsini=320
km/s) passed through several B, Be and Be-shell phases since 1888. The last Be-shell
phase began in 1972 (Delplace and Hubert, 1973; Hirata and Kogure, 1976), reached a
maximumaround 1982 and entered a decrease in 1984 (Ballereau et al., 1988). In 1987-88,
emission lines were strong, shell lines almost completely disappeared (with the exception
of FeII multiplet No. 42), while the photospheric component of Balmer lines, weak and
shallow in 1982, became deeper and wider (Ballereau et al., 1994). The disappearance
of the shell lines goes along with the increase of their negative RVs (higher terms of
the Balmer lines and metallic ions), which indicates that the surrounding envelope of
gas gradually expands in space over several years. Recent observations of H emission
component made by Menchenkova and Luthardt (1993) conrm the gradual increase of
its equivalent width until 1991-92 and the faintness of the central reversal.
On Aug. 9, 1994, we obtained the H and FeII 4924

A line proles of Pleione, with the
AURELIE receptor attached to the coude focus of the 1.52m telescope of Haute-Provence
Observatory (Figure 1). The parameters of the spectrum are as follows:
Resolution=/=16400
Signal to noise ratio=S/N=200
Recorded spectral wavelength range=4806-4952

A
The spectroscopic parameters measured on the H and FeII emission proles (radial
velocities (RV) in km/s, intensities (I) in fraction of stellar continuum intensity) give the
following results:
H
Violet peak: RV= 140, I=1.13; central reversal:  79, 1.09; red peak: +15, 1.44;
V/R=0.78; emission peak separation, e=155 km/s. RV and total width of the emission
line at the junction with the photospheric prole:  91, 617; at the intensity level 1.00:
 53, 328; at the intensity level 1.10:  36, 254.
FeII4924

A
Violet peak: RV= 220, I=1.02; central reversal:  86, 0.99; red peak: +28, 1.11;
V/R=0.92; e=248km/s.
From comparison of the present data with those obtained these last years, several
remarks can be emphasized:
1. The decrease and vanishing of shell lines on Balmer series and metallic ion spectra, si-
multaneously with the strengthening of the emission components observed since 1984 until
the nineties are monotonic phenomena, which translate the gradual spatial development
of the surrounding emitting/absorbing envelope of Pleione.
2Figure 1. Normalized intensity tracing of the H and FeII4924

A
lines of Pleione, on Aug. 9, 1994. The vertical bars give the rest wavelengths
of each line.
2. The progressively negative RVs of emission/shell-absorption lines of the optical spec-
trum from 1984 indicate the onset of a new instability which leads to a gradual expansion
of the envelope, as well in the equatorial plane, then, as probably, vertically on both sides
of this plane. In 1994, the RVs of the absorption-like remaining depression in the H
and FeII lines (Figure 1, respectively  79 and  86 km/s) suggest a rather rapid expan-
sion, while before 1984, during the \quiet and strong shell phase", they were small with
periodic variations (Ballereau et al., 1988).
3. Measurements of peak separation (e) on H obtained by ourselves since the sev-
enties, and used in Huang's (1972) formula in the case of a Keplerian rotational mo-
tion in the envelope, permit to obtain the outer radius of the H emitting envelope:
R(H)/R
?
=2.0 (1973); 5.5 (1981); 10.0 (1987-88); 17.0 (1994). The 1992 H emission
prole of Menchenkova and Luthard (1993) has e=2.77

A, which gives R(H

)/R
?
=25.6.
All these data conrm the expanding movement of the envelope of Pleione.
4. The fading of the Balmer photospheric proles during the \quiet and strong shell
phase", before 1984, and their gradual strengthening after, show that at rst the envelope
is probably compact, cool and optically thick, while its spectrum dominates the one of
the underlying B8 star. It looks the one of an A-F star. The expansion of the envelope
on both sides of the equatorial plane makes the central star more visible, which can also
explain the reappearance of the Balmer photospheric spectrum of Pleione.
5. The equivalent width of the emission in the H line increases progressively: W(H)
em
=
0.42

A(1981); 1.80

A(1987-88); 2.70

A(1994).
36. The peak separation of the FeII emission line in 1994 (248 km/s) gives an outer radius
of the FeII emitting disc of 6.7 R
?
. This indicates that this disc is nearer to the stellar
surface than the H emitting disc, as generally observed in Be star envelopes.
7. All these changes in the structure of the Pleione shell claim in favour of the phase-
change model proposed by Kogure (1989), where the envelope responsible for a shell phase
should be a compact thin/thick disc-like one, which has to expand to transform itself into
an extended spheroidal/doughnut shape to produce a spectrum characteristic of a Be
phase. The same type of model was also proposed by Zorec and Briot (1991) to explain
the photometric variations during the phase changes of Be stars.
D. BALLEREAU
J. CHAUVILLE
Observatoire de Paris
section de Meudon
5 place Jules Janssen
92195 Meudon principal cedex
France
J. ZOREC
Institut d'astrophysique de Paris
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75014 Paris
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REVISED EPHEMERIS OF THE SYMBIOTIC BINARY AG Dra
AG Dra is one of the most intensively monitored symbiotic stars. Its light-curve (LC)
has been studied photographically since 1890 by Robinson (1966). Until 1930, the con-
tinuum of AG Dra had displayed a quiescent stage, but afterwards several eruptions have
been observed. From 1965, multicolour photoelectric observations were performed by
many authors. The periodic wave-like variation in the optical continuum was observed
during quiescent stages. It is largest at the ultraviolet bands, U  u  1mag, and
becomes smaller with increasing wavelength; by comparison B  0:3 and V  0:1
(e.g. Kaler 1987, Meinunger 1979). Meinunger (1979) from his U data established for
the rst time a 554 day period with a U
max
epoch at JD 2 438 900. Consistence of this
period with the orbital period of the binary was conrmed by radial velocity variations
of the cool component measured by Garcia & Kenyon (1988). In accord with the Garcia
& Kenyon's solution of the spectroscopic orbit, the minima in the U band correspond to
the spectroscopic conjunction with the cool component in front. Recent UBV photome-
try conrmed this periodic variation. The data were mostly collected in our campaign's
papers (Hric et al. 1991, 1993, 1994, Skopal et al. 1992, 1995).
The aim of this contribution is to determine an ephemeris for the minima in the
ultraviolet domain. On this account we constructed the U=u LC from all the available
data in the literature. Dierential values of magnitudes in u published by Kaler (1987)
and Kaler et al. (1987) were shifted by 9.7mag to be approximately consistent with the
star's brightness in the U band. The LC is shown in Fig. 1. It covers the period from
1974 March to 1994 September with the nine minima in the quiescence. Their positions
were determined by the least squares tting of the second degree polynom to the data
under consideration. Results are summarized in Table 1. The linear regression of the
minima positions at the epochs 1, 2, 3, 6, 8, 9, 10, 11 gives their ephemeris as
JD(U
min
) = 2 442 514:4(11:3) + 552:4(2:2)  E: (1)
The minimum at JD2 442 577 was not used for determination of this ephemeris, because
of its worse denition and a larger shift in its position with respect to the other minima.
The maximum uncertainties JD
0
= 11.3 d and P =2.2 d were determined according to
relations P = E
 1
Min/n and JD
0
= Min/n, in which n is the number of the
minima used. For the uncertainty in the position of the minimum under consideration,
Min, we adopted the corresponding O C value, because of assuming a constant orbital
period and the O C values are larger than the uncertainties in the position of individual
minima. The minima indicated photographically in the historical LC, for example at
2 432 050, 2 433 760 (Sharov 1960), 2 434 790 (Luthardt 1983), agree well with those
predicted by the ephemeris (1).
2Figure 1. Compiled U=u light curve of AG Dra.
Table 1.
Epoch JD
Min
(O) JD
Min
(C) O   C
0 2 442 577. 14:? 2 442 514.4 62.6
1 43 064.8 3:0 43 066.8  2.0
2 43 622.4 1:6 43 619.2 3.2
3 44 156.3 3:6 44 171.6  15.3
6 45 853.4 2:0 45 828.8 24.6
8 46 920.4 2:0 46 933.6  13.2
9 47 503.8 3:0 47 486.0 17.8
10 48 035.8 3:0 48 038.4  2.6
11 48 579.4 3:0 48 590.8  11.4
The O C diagram is shown in Fig. 2. Dierences between the observed and computed
positions of the minima are often far larger than the uncertainty of their determination.
This reects the fact that the individual minima dier from each other both in the shape
and the position (cf. Fig. 1). Such behaviour cannot be ascribed to a reection eect,
because this eect can produce only a strictly regular shape of LCs. Moreover, due
to a relatively small radius of the cool component (< 50R

as for its spectral type of
<K4III), a very small fraction of the hot component radiation (approximately <0.4%,
for the separation of the components of 400R

) will irradiate the facing cool component
hemisphere, which is not sucient to give rise of the 1mag reection eect (cf. Skopal
1994). It is suggested that the circumstellar matter located in the binary within the
common potentials due to an outbursting activity of the hot component, is responsible
for such a wave-like variation in the optical continuum (cf. Skopal et al., 1993).
3Figure 2
O C diagram of the minima in the U=u light curve of AG Dra.
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PHOTOELECTRIC MINIMA OF ECLIPSING BINARIES
The following Table gives the photoelecric minima obtained in the years 1991-1993 at
the N Copernicus Observatory and Planetarium in Brno (Czech Republic) by means of
the Nasmyth type 0.4-m telescope.
The telescope was used with a single channel photometer and EMI 6256B photomul-
tiplier. Measurements were made in the UBV-system. The integration time of one mea-
surement was ten second.
The times of minimum brightness and their standard deviation were determined by
Kwee-van Woerden's (1956) method. The name of star, the name of the lter, heliocentric
time of minima, standard deviation, dierent values of O C and abbreviations of the
observers's name are given in Table 1. The abbreviations in the column \Observer"
means:
DH: Dalibor Hanzl EN: Eva Neureiterova PH: Petr Hajek TH: Tomas Hudecek MN:
Martin Navratil MZ: Miloslav Zejda
Data for calculating the O C residuals have been taken from the following literature:
O C(I): SAC65, Krakow, 1993
O C(I): GCVS, Moscow, 1985-1987
Table 1
Name JD hel err. O C(I) O C(II) Obs.
RT And V s 48506.3373 0.0016  0.0035  0.0017 MN
V 48600.3639 0.0005  0.0019  0.0001 MN
B 48600.3629 0.0003  0.0029  0.0011 MN
U 48600.3655 0.0004  0.0003  0.0015 MN
V 48646.2751 0.0014  0.0025  0.0007 MN
B 48646.2746 0.0008  0.0030  0.0012 MN
U 48646.2754 0.0004  0.0022  0.0004 MN
DS And V 48537.4321 0.0005 +0.0050 = +0.0050 DH
B 48537.4293 0.0007 +0.0023 = +0.0023 DH
RX Ari V 48262.3965 0.0002  0.0073 +0.0097 DH
B 48262.3951 0.0005  0.0087 +0.0083 DH
TT Aur V 48599.3018 0.0004 +0.0073  0.0059 DH
B 48599.3007 0.0002 +0.0062  0.0070 DH
U 48599.3016 0.0003 +0.0071  0.0061 DH
BF Aur V s 48271.3680 0.0004 +0.0052 = +0.0052 DH/PH
B s 48271.3694 0.0003 +0.0066 = +0.0066 DH/PH
U s 48271.3724 0.0011 +0.0096 = +0.0096 DH/PH
VW Cep V 48276.4159 0.0005  0.0000  0.0533 EN
B 48276.4144 0.0005  0.0015  0.0548 EN
GS Cep V s 48461.4968 0.0012 +0.0006 DH
B s 48461.4969 0.0020 +0.0007 DH
V 48500.4957 0.0008 +0.0015 DH
B 48500.4949 0.0008 +0.0007 DH
V 48503.4394 0.0011 +0.0019 DH
B 48503.4397 0.0006 +0.0022 DH
2Table 1 (cont.)
Name JD hel err. O C(I) O C(II) Obs.
GS Cep V s 48567.4472 0.0013  0.0060 DH
B s 48567.4484 0.0013  0.0048 DH
V680 Cyg V 48445.4665 0.0023 +0.0139 +0.0433 DH/TH
B 48445.4622 0.0008 +0.0096 +0.0390 DH/TH
TT Her V 48444.4762 0.0011  0.0038 +0.0138 DH/TH
B 48444.4816 0.0008  0.0016 +0.0192 DH/TH
V 48839.4120 0.0011 +0.0021 +0.0209 DH
B 48839.4124 0.0003 +0.0025 +0.0213 DH
V566 Oph V 48443.4616 0.0006 +0.0014 +0.0164 DH/TH
B 48443.4623 0.0007 +0.0021 +0.0170 DH/TH
V839 Oph V 48500.3775 0.0009 +0.0018 +0.0741 DH
B 48500.3772 0.0006 +0.0015 +0.0738 DH
V 48805.4965 0.0002 +0.0048 +0.0826 DH
B 48805.4980 0.0002 +0.0063 +0.0841 DH
FT Ori V 48273.2980 0.0003 +0.0021 = +0.0021 DH/EN
B 48273.2975 0.0007 +0.0016 = +0.0016 DH/EN
U 48273.3009 0.0004 +0.0050 = +0.0050 DH/EN
V392 Ori V 48272.3628 0.0016 +0.0070 = +0.0070 DH
B 48272.3601 0.0008 +0.0043 = +0.0043 DH
GP Peg B 48476.4195 0.0007 +0.0008  0.0177 MZ/DH
IU Per V 48567.3246 0.0011  0.0176 +0.0090 DH
B 48567.3224 0.0011  0.0198 +0.0068 DH
U 48567.3239 0.0028  0.0183 +0.0083 DH
GR Tau V 48619.2975 0.0010 +0.0008  0.0112 DH
B 49619.2971 0.0011 +0.0004  0.0016 DH
BU Vul V 48479.4249 0.0009 +0.0038 +0.0028 DH
B 48479.4253 0.0005 +0.0042 +0.0032 DH
Moments of the secondary minima are labelled by \s". As far as the data for calculating
the time of the secondary minima are not given in the above mentioned literature, we use
the phase 0.5 for calculating the O C of the secondary minima (the secondary minimum
is supposed to be in mid-phase between the primary ones).
In case the elements in both sources are equal, the O C's are also equal (this is indi-
cated by the sign \="). The GCSV period of GS Cep is denitely wrong, so corresponding
(O C) values are not given.
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NEW PHOTOELECTRIC OBSERVATIONS FOR HL AURIGAE
HL Aur is an eclipsing binary system. It was rst observed by Pfau (1955) and Kippen-
hahn (1955) gave a photographic light curve and a series of time of minima. Tsesevitch
(1956), Locher (1976), Quester (1978), Frank (1983), Fernandes (1983), Moschner and
Kleikamp (1989, 1990) published some times of minima. Most of them were obtained
by visual or photographic observations except for the one given by Fernandes based on
photoelectric observation.
The star was observed photoelectrically on 13 nights in winter season in 1990 and 1994,
respectively by using the 60 cm reector at Xing-long station of Beijing Astronomical
Observatory.
The nding chart for comparison and check stars is shown in Figure 1. All observational
data were corrected for dierential atmospheric extinction and transformed into Johnson
standard system.
Using Kwee{Van Woerden method six photoelectric times of minima were determined
(see Table 1). The 1994 light curves of HL Aur given in Figure 2 (consisting of 150
individual observations) show that the depth of the primary minimum is 1:
m
07 and that
of the secondary is 0:
m
48 and a little asymmetry between Max I and Max II may be
discovered.
We derived a new improved ephemeris by using all the recent times of minima as
follows:
Min.I=HJD2447913.3470+0:
d
62250590E
5 13
From the O C diagram the period of HL Aur is nearly constant over the past 40 years.
Figure 1. The nding chart of HL Aur
1: BD+49

1478; 2: BD+49

1477; 3:BD+49

1476; 4: BD+49

1474
2Figure 2. The light curves of HL Aur in BV colours.
Table 1. New times of minima
JD(Hel.)2400000+ colour Min. m.e.
47911.1722 V II 0.0015
47911.1728 B II 0.0013
47913.3470 V I 0.0001
47913.3470 B I 0.0002
47915.2162 V I 0.0015
47915.2154 B I 0.0007
49360.9873 V II 0.0015
49362.2291 V II 0.0006
49362.2274 B II 0.0008
49363.1609 V I 0.0005
49363.1616 B I 0.0004
Rong-Xian ZHANG
Min-jun FANG
Ji-tong ZHANG
Di-sheng ZHAI
Bejing Astronomical Observatory
Chinese Academy of Sciences
Beijing, 100080 China
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PHOTOELECTRIC OBSERVATIONS OF EP AURIGAE
EP Aur was discovered to be an eclipsing binary by Homeister (1936, 1949) and is a 
Lyr type binary with a period of 0:
d
5910091, Tsesevitch (1954) gave a complete light curve,
together with 9 times of photographic minima, but no more attention was paid to this
star in past 40 years. Recently, Frank (1983), Vielmetter (1989), Moschner and Kleikamp
(1990), Agerer (1991) published some times of minima for this star, among which only
one was photoelectric observation (Agerer, 1991), the other were photographic or visual
observations.
This star was included as one of short period  Lyr binaries of our observational
programme and observed by using the 60 cm reector at Xing-long station of Beijing
Astronomical Observatory from December 1990 to February 1991.
Comparison and check stars are very near to the binary. The nding chart is shown in
Figure 1. All individual observational were corrected for dierential atmospheric extinc-
tion and transformed into standard UBV system. A total of 371 observations in each B
and V colour were obtained, including one primary and three secondary times of minima.
The light curves in BV bands are shown in Figure 2. From the light curves we can derive
the depth of the primary minimum to be about 0:
m
7 and that of the secondary about 0:
m
2.
The times of minima were estimated by using Kwee{Van Woerden method. A new
ephemeris based on our new times of minima together with published minima in literature
is derived as follows:
Min.I=HJD2448245.2312+0:
d
59100742E
11 10
Table I. New times of minima of EP Aur.
JD(Hel.)2400000+ colour Min. m.e.
48245.2373 V I 0.0005
.2362 B I 0.0005
48246.1070 V II 0.0001
.1153 B II 0.0008
48272.1151 V II 0.0001
.1175 B II 0.0001
48273.3120 V II 0.0009
.3097 B II 0.0001
2Figure 1. The nding chart of EP Aur.
1: BD+31

1219, 2: BD+31

1217; 3: BD+31

1221, 4: BD+31

1226; 5: BD+31

1227
c: comparison star; ch: check star
Figure 2. The light curves of EP Aur in BV colours.
From the O C diagram, the period of this star is nearly constant. The times of
minima collected for this star were not enough to cover all the important parts of the
O C diagram, so the conclusion has to be conrmed.
A further analysis of the light curves is in progress.
Rong-xian ZHANG
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Beijing, 100080 China
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CIRCULAR POLARIMETRIC OBSERVATIONS OF THE
MAGNETIC CV 1H1752+081
1H1752+081 was discovered using the HEAO-1 satellite and identied with an eclipsing
CV whose period was 113 mins (Silber et al. 1994, Barwig, Ritter & Barnbantner 1994).
The eclipse is unusual in that the ingress to eclipse is more variable and twice as long as
the egress. Silber et al. (1994) claim that the system has a small accretion disk with the
possibility that it is an intermediate-polar (a close binary in which the primary is a mass
accreting white dwarf with a magnetic eld strength B=1{10MG). On the other hand,
Barwig et al., (1994) suggest that their observations are consistent with the object being
an AM Her system (a close binary in which the primary is a mass accreting white dwarf
whose spin period is coupled with the orbital period and has a magnetic eld strength
B=10{70MG; suciently strong to prevent the formation of an accretion disc). The AM
Her systems show strongly variable circular polarisation while the intermediate-polars
have generally undetectable levels of circular polarisation, with the exception of BG CMi
(Penning, Schmidt & Liebert, 1986) and RE0751+14 (Rosen, Mittaz & Hakala, 1993).
These have detectable but lower values of circular polarisation than found in AM Her
systems and inferred magnetic eld strengths at the lower end of the range found for
AM Hers. 1H1752+081 was observed spectroscopically during a low intensity state and
was found to have a magnetic eld strength B 7MG (Ferrario et al., 1994). Such a
low magnetic eld strength suggests that the object would exhibit low levels of circular
polarisation. To conrm this we obtained circular polarimetry of 1H1752+081 covering
two orbital cycles.
We made observations of 1H1752+081 at two separate epochs using the Anglo Aus-
tralian Telescope. The Faint Object Polarimeter was used with a Tektronix CCD as the
detector and an OG570 lter (5500{9500

A). Both photometry and circular polarisation
data were obtained on 1994 July 3 for 113 mins and 133 mins the following day. The
exposures were 30 sec in duration. The data were reduced as described by Cropper et al.
(1990).
Figures 1 & 2 show the photometric and polarimetric data folded on the ephemeris of
Barwig et al. (1994). The photometric light curve is similar in shape to that reported by
Barwig et al. (1994) and Silber et al. (1994). However, the main point of interest is the
very low level of circular polarisation. Although a positive level of circular polarisation
was recorded on each night, the observations of unpolarised standard stars using the same
instrumental conguration are inadequate for ruling out the possibility that this low level
of polarisation is instrumental in origin. This view is strengthened by the fact that the
phased circular polarisation is dierent on the two nights. We therefore conclude that
any circular polarisation in 1H1752+081 is 1%.
These results coupled with the low magnetic eld strength determined by Ferrario et
al. (1994) suggest that 1H1752+081 is not in fact an AM Her star but is more likely to
be an intermediate-polar.
2Figure 1. Circular polarisation and photometric data (folded on the ephemeris
of Barwig et al., 1994) taken on 1994 July 3 with the OG570 lter.
Figure 2. Circular polarisation and photometric data (folded on the ephemeris of
Barwig et al., 1994) taken on 1994 July 4 with the OG570 lter.
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